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(57) AbstreK:t 

PROBLEM TO BE SOLVED: To provide the echo 
canoeDer in which a residual echo is' more surely 
reduced. 

SOLUTION: The echo cancefler has an echo rancel 
section 4 and a noise oppression section 11 and the 
edio cancel section 4 produces a pseudo echo by gh/ing 
a reception ^gnal to a fDter simutating an echo path 2 
and an inverted pseudo echo is appGed to an input 
signal to cancel the echo. Furthemnore. Ihe noise 
suppression section 11 uses a bw pass filter whose 
cut-off frequency Is lower when signal power Is smaller 
and whose cut-ofF frequency is higher when sigral power 
is higher, and in this echo canceDer, an output of the 
echo cancel sect ion 4 is given to the noise suppression 
section 11 . from which a Iransmlsslon signal is sent 
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(54) ^r-y^fe^ 



(57) 131*^1 




(2) 



6 2 7 8 7 



d5/-l'X^J^b#V>ffi^T^0i:#t:i. {t-^{c^LTn- 

#a i: -r 5 31 =2 — ^ > -fc 7 o 
C031ZZ— :?r^>'-fc^{-43V^-C. t&IHy-fXaj^J^^CDn 
t ^ -r -5 31 3 ^ 7o 

:^(Dm&.^=^ — t:&n^mi^Xlmx,^^t\:i^r)^ 3i=r 

oX\f^^^<>(r:^A»t:»mv. r:^*4>Sr»^ 
i--5^Mr>^e^*^^i:Sriix:5C^^#«^-r -531=2 » 



t 9 1 fS3ft]S 7 15«<03i =2 - ^ 7 V ^ 
Iff*«l 1] ft*3l7|B«03i:3-dj^^v-fe^{Ci3 

:^tiiu K/'^>rr>^^5j'^K^^-r'5m2(o^<>rr:^ife* 
^ tuT V > 5 w ^ i- ^ 31 =2 - ^ 

[fi^^l 21 3i=i-MK^^g|^s:7^/Ui$^{cS{t 
m^-^il-rr i:tca:oT«IH3:=i-:Sr^^U Ktim^- 
\c:^(D^U^^-^m^mMiVXMx.^:^t\^^^ . 31 
= -^t^5fei-'53i=i-de^>"t/W^^^, |g^cr>/N-T7 — 

>5^^>^v^fc/-rx«i^j^^i:. A;^m-^^-;!^l^o-cv^5 
31 =r - ^ ^ o tti;^ y X^®J#^{c# 

[0001] 

[^?g<oJili-sa«5^i?l 31=2-^^ 
[00021 

i^^/U-to^g" BS^^. HS^6 2#^1 1^ 2 5 0, pp. 
16 3-'17 6j tC^^ttrv^S ct 5*t<036Sftj^ixr 

[0 0 0 31 S8liJi]^0:$:^{C;^$nTV^5 J: pn^— 
iK6^;ilc=2-^^>-'fe:70«^S;«RJ^^i-®•T?$>^}. 31=3 

a5tt3i3— y't;^(=c=i— SS)2$:S*UT. -^-T ^ 3 



(3) 



^mW-S-l 6 2 7 8 7 



[0 0 0 4] 0 8<O«««-ert:. J^=i — ^^r>'*fe7f±> 
(Sl^i^t {c^ni x: -5 r ^ -ea^ = - SraS $ *5 J: 

[0 0 0 51 — ^-^>'-fe/U$i5 4<JO^figioi:t/ib 

[0 0 0 6] 30 

IScil 

1 

[0 0 0 71 — h^:/;^/^— • ^7 ^ ;\^^<r>^ y 

[0 0 0 8] 
ISC2] 

i ^ 

[ooo9]e^oT. :^^—^<^2(Dm^mxh^n 

[0 0 10] 

[a:3] 

[0 0 11] i-^ci:)*,, ;c=i-$rt^^i-^iv^5 
-r^^x'«/w>^jES:#^^j-r?Sit>"^:7^/u^«» {hi} 



i^/u. 7-</w^<?57w'/i'^»» {hi} 

S ^eYW^tr^S: *3ixT V ^ 6 ¥ W ^fe V > 5> c i: ^5 -e 
<^2^{t^g««-^^^j {xi} com;^-eiE«ffc:Lfct 

[0 0 121 

N 

[0 0 13] rCT% hi(„) «:^^n{c:fclt^i$^ 

^ig^f^n. ltZ*:OatS<h:3i=2— JBSa:(ERLE : Echo 
Return Loss EnhancQDent)^StJ?>S©J?|l>^^7-?*— ^"Cfc 

[0 0 14] 5 3^31=2— :^rirV-fe^S^^v^^t>(^) 

^ LT. =S&5l5-Cf±. ^J^(^#^¥4~l 5 0 1 2 7#;w 
:^$i^TV^6m^«<^0ilK[HI^^. #^BS6 1-17 2 
4 7 l■^^c^$i^TV^-5^«aK4£^«fS«olHJD52^^ 

[0 0 15] -r?tCt>^. #§i¥4- 1 5 0 1 2 7-^03l 
[0 0 16] T^^. #^886 1-1 7 2 4 7 1-^00?) 

[0 0 17] 

■Y>±9Xn^ »MmiB^^U^VX\^fj:7!)>h'^^m^ 

<D^ y:r^^um<om9mm\z^\^x!E^'ri.i>+^\c^ 

[0 0 18] *3t. y^S:ft*0b^4#H5p4 



(4) 



4*^^ 9- 1 6 2 7 8 7 



- 1 5 0 1 2 7 -§-co:s-ife'c«:. mm=^=^—(oi&»^m^ 

- 1 7 2 4 7 m-<om^<ox.b\^y^^vi^^^mf^i^(o 
10 0 2 0] ^^^ti. ±.^(D ^ 0 t^^^<Df^m^m^ 

[0 0 2 1 1 

^'^ju^mt^ ^(omtitry^ Xai^J^^ (c: ^ x. . 

So 

[0 0 2 21 ^tz. tf3^^2fB^60%5gfi. if3^3lifB 
ffi-^tc:Jj-UTn-x^;;^:7w'/^^tci:5/^Xflimi 

[0 0 2 31 -^it. »*«3is«o^i!gfi. fi*3sn^ 

ytf±ff:*^2fS^<^:»^=» — V-fe^tC:foV^T> y>fX 

[0 0 2 4] ^fc, it*3l4l5eco^^fi. ti3^3Sl, 
2 ^ ^ ttfl*3S 3 iSttO^ =1 — ^ ICio V ^ 



6 

[0 0 2 5] ^it. a*3g5iae(^»9i«:. fi*3Si, 

fi3fe^2, fS*«3^fcf±ft*3l4IBao^=»-^^V 

m<m. ^W}W'^^m<o»W}W-^^f^&<omit\:ix^x 
m^^fi^^t^^mti^x^^^o 

[0 0 2 6] ^fc. tS*«6lS«0^|gfi. §t*^2lB 

^<Dy<^ — ^y'iy^/Ut^n^ZX^X 2(D-<%mm^(Dm 
10 So?^T*ie>. itK^^ri. 2<30-<#^^^o|gSco?^ 
(D^-? 17 — w^/i^t- 2 <D-<# y X^j 

[0 0 2 7] "iTt. ff^^7|5^(D^5^(i. ai=i-^^ 
20 bT;!jn;t5r ic=r — $rt^^-t-e^=» — ^^^^ 

[0 0 2 8] ^fc. ti*^815«60^9gti. if*3®7^ 

[0 0 2 9] ^rz< ft*^91£S(D^§g(i. fS3ft]g7i5 

[0 0 3 0] if^^l OIB^O^^gfi. tt^3l9 

[0 0 3 1] Bf*3ll llEttO^igfi. »^3®7 

[0 0 3 2] ^fc. f&^^l 2l5@CD^5gfi. :3i=r— jg| 
K^Sair S 7 -< /l-i?^ icSftff^iSril-r w ^ ct o TS 
A:^f§-i'tcroai®3i=z-S:<fl:ffis 

v-fe/w^^^, 'ft-^<^^'?!7— lcSiSLT;!7 5^ h;^-:7^ig 
mmitir^ u -xN->^ :7 -f /w^ y >r X«iffl^s 

50 A;^{t■g-lc;!I0t>oTv^5^'^'f r;^^5>^tftffiL. « 
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^mW-S-l 6 2 7 8 7 



>r r >^5fe*#SJc J: o T A:*»^l-g-icJra*?o T V ^ ^ /^-f r 

[0 0 3 3] 

1 i:^WbTV^So 

[0 0 3 4] rr-C. =i^=i—^^>^/uU4^. SJiSU 

[0 0 3 5] ^fc. y>rxaj©mi 111. ^I^co>''?s7- 
[0 0 3 6] gi2*iy-rx«j^jifjsi KDm^m^^-rm 

§5 2 l(c<J:oTth3S$tLfe/^!7-ig:2<o-<#^«mu. 

^r. 2co-<#^^m^ixyb^"^^-<^^tl^<^ffi^>^'^X^J 

d^^ttj;^$;n.fcft#(i-3ajt?%. / >r xfliMSiJ 1 1 icA 

^*lJ»fL, y-f XfflJ^^3g^i6^F-f«rrh.S:^0**^ 

mt^^X^-iyj:\^^m^\^i'±. y-YX«J^J^S^2 4{c:*5V^ 
T w Oft X i y X«i^j^SS:i£ t> o trillfifs 

\^xmti^'±^m&9}mmmu2 5t\zxr>m^i 

[0 0 3 7] Cw-C. /-l'X«^L#V><itH. 20^^ 
^i"5o so 



[0 0 3 8] ^fc. x<r7— a|.5[A5 2 Ifi, -^JxiffSSO 
lfl> ^='-^^>-fe:/P^4i^^ffl;^$ixfc{l-^{-r^ 

i^-^. y-YX^^jSPi iicA;^Ufcfi-^)xi<D2^ffix 

^^'t^tiib<Oy<U—Ui^::^^ 3 2 ^-^17 — ^^:1:11 
p(^S:)^np=2-p -C^mi-5i:#. y<U — \^i^:^^ 3 
2lC»itt$nTV>^ffiflHl<^^B-^Xi.i «COV>T<0^<!7 — 
ffiefflPi-i Idnp- 1 $:^C-C. (np-l)Pi-i (DtMS. 
^nf3: 0 fk%^ 3 3 <h . mW-m 3 3 (D^S[^:^^mp tT 
5/ h bX. {(np-l)/np) Pi-i<DSiS^ 

^T<^5^>:7^^^3 4i, z A(omti^2ffm%m^ 
3 1 d^^<D2^ffixi2|cJtioff UT*rfc?:<:^<r7— oifiMffi 
Pi^rf»{HSf)-r5;tniSL^3 5 t)«fiK$ixTV^ 

So 

[0 0 3 9] -r^J^:b^. ^'^!7-tfg:^2 1 li. xi^A 

S J: 5{-^^i^oTV^5o 
[0 0 4 0] 

[«[5] Pi= {(np-l)/np} Pi-i +Xi2 

[0 0 4 1] r<^<t PJCUT. >''«!7— ti-|fSl5 2 1 f±. ^< 

l7-fh^^fTncp^i:;ds-e#^>„ 'T'^j^^r^-^^ m3<Dmx 
li. ^'?!7-lcSjcSbT:*5/ h:^->^^SeS:^mk**S^ 
4?!>(7>y^r7-tfS^SH;iJ:oT:^i6^:^i€>Pi -eifiia^^ 

gPl 2^CioV^T. np, mp«i. V>-riXt>^^-X?feSCO 

[0 0 4 2] ia2^#^-rs^> y^^^nm^m 

2 4 n w?;^ :7 ^ /U^ <Dm^^»Wi^^mmK X 

>r xaiw^sffl 2 4 »m^i^^m^ tr 5/ h is:m5>^* 

It "1" ^^--f hi^:7 hbr. ^Wi^^^^m^n = 
Mnt^h "1- S:»CT. (n - 1 ) ^:i--5a»5i4 2 

A;^fi-^xi0^it5pi^iz:^^tfi5®ffiXidSi^jW$ 

ixa'&'tM^i^^i?'4 3 m»^4 2<Dmi^^M(n- 
1 ) ir^fl-Uv^;^;^^ 4 3 lc»l&^$ixTV^-5i9lfiI<OA:^{t 

^%^T>'J^V^. (n-l)Xi.i t:^i?>S^»^4 4 ^ 
®[«4 40^ffje:^(n-l)Xi-i %:1»W}^m^m&^ 
y h»m»tirf:^-^}fy hv-^ hUT. (n- l)Xi-i 

:^(n-l)Xi-i /nlC^(HlOA;/3{t-^Xi^;!J0jSbT. 

C {(n-l)Xi.i /n} +Xi] =Xi<^Sta[^^T'^ji5 
j!lDaL|i4 6 3!ra»ll4 6<0a3Sie^Xi^mtr5/ 



(6) 



^mW-S-l 6 2 7 8 7 
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[0 04 3] ^-i-ri^l^. y >r xaj^jjto.3gg5 2 4 x 

[0 0 4 4] 

[S6] Ai = Xi/n 10 
Xi= {(n-l)/n} Xi-i +Xi 
[0 04 5] ZiOZtt^hM^^Xoi^. CO/-fXai 

^iS-c#-5o @2<:o«sj-c 

[0 04 6]9:Jc:> roj: 9 JtcUl o#|^«RJc03i=2— 

Ji. ^=1— ^^^--fe:/u^4;5^^ffi;^^tt^fi-^xi$r7 

^<l7-ffSESP2 1, ^^!7-|t»^tiilf5 2 2(;i*5V^T. 
=1 - ^^-fer/i^a 4 ;ei^ b $ ttybft-^ X i r7 — u 

i:. fi-^xi;&53ffig^#*^/cC^O:^#;^j:/'t!7-<D{a-^ 
[0 0 4 7] :Z(Df&^. «"^Xi<^>/<!7 — U--i/V^Sy-r 

[0 0 4 8] CixJc^tU. ft-^x iCOz-^l? — 
><X^pJ^U#v^'(^i[<^: 9 t>/h$v>^#fj:«:. ro«*xi 

^y^xa)^j^s^2 4{c#;t^o y-rx«i^j^mifS2 4o 
4 -e fi. fi-^ X i o^'-? y ~ i/^/i^3&5/h $ V ^ ,h ^ fi:& 
h3f-:7^3KS:d5®<. «-^xiCO/'?!7-i^^/P;d5;k:#v^ 

>f/vt?(c:. fI#xi§:ili-C^JcJ:or. ff-^xilc-g-* 

[0 0 4 9] rcoji^tc. m 1 o«^^J-ef;i. mn-de 
-t:x-fe/w«B4^^f?60fcb;^ft-^xi$:y>rxa)^g51 lie 
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w<i:35S-C#-f 3i=i-#^:x-fc/HfB4-e^:^Jc 
fiBt 9 » < r ;&5 -c^ nc^^o fe^Sai =r -^5^ ^ X 

So 

[0 0 5 01 i-jfet?*). c:oMico«^«fy-ef±. SjC^ 

^ {C J: o T ^fi^ U fcglfil =r - {c i: o T ^ =r - ^ 

-^:^-fe>?u-t--5:3^=»'— =^ir:^-fe/i^4cr>ai:/3S:. ^-^17— {c 

[0 0 5 1] ^h\^. womio«^fi?ycii. «^ib¥^ 
6 J: o T*«?> ^itS A i-CiSffifi^jJc® ^fex: -5 w 

[0 0 5 2] >"?!7-{caiS:bT;?7 5/ 

t^x^^tzit^ mw&^nmx^^. :i<oxo^z^ y<'P 
[0 0 5 3] ^i&^i^g:ra^-«^'^'?!7-E:KS;J>Sn 

= 2"-^np = 2"P irJ^CS J: 5tilKSU. n, nptCj:^ 

hxmmx^^fti!f>. m^&^^i^<nm'r^:ztt^x 

[0 0 5 4] mA^±:^^m{Z^^^:^=^ — ^^:y'^9<Dm 

2(Dm^m^^'tmx^^o m^^^m-t^t. m2<D 

[0 0 5 5] rr-C. 31=3 — ^r^^^-^/ugB4Ji. MoZg L 

[0 0 5 6] ^'^-rr^^^^^e oli. -^Jx.j^^s 
J:5«c/jroTV>So.i-/jr*:>'fe. ^5<omx 
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[0 0 5 71 rr-T?. y<-cr>^f^»ne 2\±. -^g:ra 

(g:P^:S n = 2 - ) (CiSJt 5 A;^ft#-^^ V:7^/u x i (n = 2 - 

Xi-! ;554g.i&^$tu-5^Mr>^Ui?J^^ 6 5 y<>fT:^ 
u^y:;^^ 6 5 ^Cfejfi^$i^TV^^ 1 1^>'>^/^f^^O^^-CO 
^^^r>^m^i-i {C(n- 1) = (2-- l)^m»U (n 

-i)Xi-i <o8t3¥^^TJ^j^9*St«6 6^. fkU^eeto 

mS)^:i:(n- l)Xi-i $rmfcf f;&ix:7 M.. {(n- 
l)/n} Xi-i (OmW^rt^JiOiy^^ S7 ^^(O^ 

^'Q<oKtim^'ti^:f/^TLiti^:7dfe7(Dmti {(n- 
i)/n} Xi-1 i:^Aa»L-c. »f^j^j:^Mr;^fii[Xi^ 

[0 0 5 8] lfewi-i^(^> c r >^ ti-ggp 6 2 tt. 

[0 0 5 9] 
[»:7l Ai = Xi/n 
Xi= {(n-l)/n} Xi-i +Xi 
[0 0 6 0] i^(c:C<^<t 9?'^m20^Sfe^JCD:n=i-^^ 3o 

^fi-^(A;^{i-^)fi. A/DiE^^ix^o rom2o^ 
^^j-cfi. wO-3l<^igg^ciov^r^^^-^(A;^«#) 

[0 0 6 1] J: ?^:hm^'7L^t^^<^r:^^ 
^neo\:Ltwt>^t^. A;(3fi-^xiJi. mm^ 

;/^tt;UD»:i§6 8fl!llC§3#9. ^om. SSI§6 3^«Cg 

[0 0 6 2] ^-f. ^<-rr;^ffg^— K{cioV>T*i. 
^r;^th»gP6 2«. -^israict^fc-SAj^ft-^f-vr 

6 5 Jc*&irt^i\Tv^-5 l'^i^zf/\^m(D 
mjS.X<Dy<^r^m\^. ;£ft2-- 1 Sr*CXmtf!y h 
:&i^:7 h wi^^c:v^^A* U^A;^«#1^>'r/i'x i so 
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^^>rr:^<BXiS:*Jib5o rtuS: 2-0»5igUfcSO^'^ 
.<T;^Uv^>^i5' 6 5 0^(-r?^j^*D*j. -^^^gilLfc 
^(0/^>rT>^uv?;^i^ 6 5<Dffl)rt:. 2■^B<oA:^ft-§-1^ 

UT«V^-5wt;6S-e#5o — ^^raa&s&iiU. 2 
• lEl51*ti-»S:» •? as bfc«<o>'<-< r :^ffi;6S^W T :^ u 

TU. §J#^6 4^^SSlS6 3{B!|JC§3 0#x.T. T 
:^m^'e- KtcA-So 
[0 0 6 31 ^'^-r r 1^*^— K-Cfi. 6 3 j3 

v^-c. A;^ft-^xi;a^^^Mr;^U'v^;^^ 6 5Jcl&j^$ 
ixTV^-6/WT;^1l:$:-#ic«-f -ScirtcioT. A;^ 
«-^xid^^^WT>^fig5>€r»*b. ^<^r:^^^<D^ 
^ ^ i^^A;^fi-^S^3l :^'fe/^?fP 4 {c-^xlS r i 

[0 0 6 4] wcojiptc. ^2<D«^^j-cfi. /-^-rr;^ 
»5feffl6 OSrKJt^r irtcioT. A;f3ft-g-fc^i3or 
v^-5/<^r>^^5^»7^< r <hds-et. -^Jxi^. iti^, iff 
r <Dy<^ r >^ ^^35 6 0 It 5 i: tc J: o 

[0 0 6 51 gl6{C^-rJ: PtC, Jt3£EC0>^WT 

^S^^SP 6 0 r ;^e^5fe95 7 0 ^Sftft-g-^ 

Sftbfca:mfct>l¥Ai--5Ci:(ci: iaiSO«i3g:^i:Jt 

[0 0 6 6] /.^^o. ^<^T:^^^^}L\^x\t\ mMm^ 

$o -f-J^cttJ-ib. y<;^7w'/^^S:«:7|c:J:oT*iC)^ 
tu5Ai-e^$ix53ff{Bl6«j5pi^M{cJ:oT. 

[0 0 6 7] '^\(om^mhw,2(r>m^mh^ 

X^^. 0 7ji^lco«^0yi:»2<o«iSBS|i:S:j&-g^ 

A;^ ft-§- X i \zM t>-oX\^^^^<^ T Ps^y<^ T :^ f^^U 
6 OXm^Vti±X. :^=^ — ^^>±/l-U4\C^:^^ ^ 
ft. 3^ = '-^^>"fe/i-»4l::<J:oTf±^±(c«:StD»< 

[0 0 6 81 ^fc. ±3S<03i=i— :^ir>"fe7fi:. T^Ul^ 
^»Sg*?^cC if o :^ t^-:* - i: -^-r ^ J: s 2S[*[pl l^^il 



(8) 



1 6 2 7 8 7 



13 

[0 0 6 91 

[0 0 7 0] m^. fi*^2l5«<^^i5g{cj:ixf:f, 

!7 - i-^/u^m^(0 y ^ X2|gj^ L # V ^® i: S ittSE 
it9t(Dmm. fI-i-0/'?]7-U'^/U';6Sy-rX3HiS 

j: 6 y -r x^^j^M^^T?'^ p y ^ x$?]^j^s^© <!: ^ 

#-T?7S^v^^-g-^cov^TCD;?^y>rxaJ^^3g;^S3&$tt. iff 
[0 0 7 1] I&*^4l5«<^»5^{cj;ixf^. y-T 

[0 0 7 2] lf*3S51Btt<^«?gjCj:ixrf. 

[0 0 7 3] ^fz^ lf*3g6|5ffiO^?gjCj:ixf^, y-^I? 
-fhJS^^Ii. ft#ox<!7-$:7^v?^$^/uaS[«cJ:oT2 

i^EKJItr^y hScm^ b-c**, iJiEy-f xflj^^as^ 
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[0 0 7 4] ^fe. lt*«7l^^o^?^^cJ:i^r^, 01=3 

[0 0 7 5] ff^:^8|S^0^9gtCj:ixfi. 

tt^X^^(DX^ n^MMi, SPB^n=':^ hJ^jtif^aix.'SC 
[0 0 7 6] f&:^^9lEtt(5D^igjc:ittJ^. 

m^m^^^:itt>x^ ^<Dx. sea^^sc, sisca^^ 

[0 0 7 7] ^fc, If3^:^l 0|E®(7)^^t;iJ:Hff. 

[0 0 7 8] ^fc. ff^^^i ilB«<o^^«;i<tnf^. $ 

40 [ElSofffi^/jrlft^g] 

[S2] y>rx^^j^co^fig;^j^^i^-rs-c*>So 
[^3] ^N*!7— tfgL^o^^^j^^i-S-efeSo 

Sp 

50 [07] ;t:^5gjc«5:3i3-^^>-fe7<0te<0«iS«?y$r 
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